Arachidonic acid activates Jun N-terminal kinase in vascular smooth muscle cells.
We have previously demonstrated that arachidonic acid activates extracellular signal-regulated protein kinases (ERKs) group of mitogen-activated protein kinases (MAPKs) in vascular smooth muscle cells (VSMC). To understand the role of arachidonic acid in cellular signaling events, we have now studied its effect on jun N-terminal kinases (JNKs) group of MAPKs in VSMC. Arachidonic acid activated JNK1 in a time- and concentration-dependent manner with maximum effects at 10 min and 50 microM. Induced activation of JNK1 by arachidonic acid is specific as other fatty acids such as linoleic and stearic acids had no such effect. Indomethacin and nordihydroguaiaretic acid (NDGA), potent inhibitors of the cyclooxygenase (COX) and the lipoxygenase (LOX)/monooxygenase (MOX) pathways, respectively, had no effect on arachidonic acid activation of JNK1 suggesting that the observed phenomenon is independent of its metabolism through either pathway. However, 12-hydroperoxyeicosatetraenoic acid (12-HpETE), the LOX metabolite of arachidonic acid significantly induced JNK1 activity. Protein kinase C (PKC) depletion by prolonged treatment of VSMC with phorbol 12-myristate 13-acetate (PMA) resulted in partial decrease in the responsiveness of JNK1 to arachidonic acid suggesting a role for both PKC-dependent and -independent mechanisms in the activation of JNK1 by this important fatty acid. On the other hand, the responsiveness of JNK1 to 12-HpETE was completely abolished in PKC-depleted cells, suggesting a major role for PKC in 12-HpETE-induced JNK1 activation. IL-1beta and TNF-alpha activated JNK1 in a time-dependent manner with maximum effect at 10 min. Desensitization of JNK1 by arachidonic acid significantly reduced its responsiveness to both the cytokines. In addition, 4-bromophenacyl bromide (4-BPB), a potent and selective inhibitor of phospholipase A2 (PLA2), significantly attenuated the cytokine-induced activation of JNK1. Together, these results show that (1) arachidonic acid and its LOX metabolite, 12-HpETE, activate JNK1 in VSMC, (2) PKC-dependent and -independent mechanisms play a role in the activation of JNK1 by arachidonic acid and 12-HpETE, and (3) arachidonic acid mediates, at least partially, the cytokine-induced activation of JNK1.